Key indicators: single-crystal X-ray study; T = 273 K; mean (C-C) = 0.004 Å; R factor = 0.043; wR factor = 0.101; data-to-parameter ratio = 9.1.
Related literature
For biotransformational studies, see: Manosroi et al. (2006) , Choudhary et al. (2005) . For the crystal structures of closely related compounds, see: Yousuf et al. (2011 Yousuf et al. ( , 2010 . For puckering parameters, see: Cremer & Pople (1975) .
Experimental
Crystal data C 24 H 34 O 5 M r = 402.51 Orthorhombic, P2 1 2 1 2 1 a = 8.2020 (6) Å b = 9.8957 (8) Å c = 27.972 (2) Å V = 2270.3 (3) Å 3 Z = 4 Mo K radiation = 0.08 mm À1 T = 273 K 0.33 Â 0.20 Â 0.16 mm
Data collection
Bruker SMART APEX CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2000) T min = 0.974, T max = 0.987 13528 measured reflections 2431 independent reflections 1777 reflections with I > 2(I) R int = 0.059 Refinement R[F 2 > 2(F 2 )] = 0.043 wR(F 2 ) = 0.101 S = 1.01 2431 reflections 267 parameters H-atom parameters constrained Á max = 0.19 e Å À3 Á min = À0.14 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x þ 1 2 ; Ày þ 1 2 ; Àz þ 1; (ii) x þ 1 2 ; Ày þ 3 2 ; Àz þ 1.
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL, PARST (Nardelli, 1995) and PLATON (Spek, 2009) . Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: PV2530).
Comment
Biotransformation has been extensively applied in the production of several therapeutically important steroids on commercial scale. Such studies are done by utilizing the capability of microorganisms to convert a wide range of organic compounds into their modified derivatives and are very much useful in the production of hydoxylated metabolites (Manosroi et al., 2006; Choudhary et al., 2005) . In the current biotransformational study of commonly used injectable contraceptive medroxyprogesterone acetate (17α-acetoxy-6α-methylpregn-4-ene-3,20-dione; MPA), was carried out by using Cunninghamella blakesleeana to obtain the title compound.
The title molecule ( Fig. 1) , is composed of four fused rings, ring A (C1-C5/C10), B (C5-C10), C (C8-C9/C11-C14) and D (C13-C17). The ring A adopts a half-chair conformation [puckering parameters (Cremer & Pople, 1975) The acetyl and acetoxy substituents on C-17 exist in pseudo equatorial and axial orientations, respectively. Whereas C-11 hydroxy substituent adopts an axial orientaion. In the crystal structure, the molecules are linked by O2-H2A···O5 and C23-H23C···O4 interactions to form infinite chains running along the a-axix (Fig. 2 , Table 1 ). The bond distances and bond angles in the title molecule are similar to those found in closely related compounds (Yousuf et al., 2010; 2011) .
Experimental

Fungi and Culture condition:
Cultures of Cunninghamella blakesleeana (ATCC 9244) were grown on Sabouraud dextrose agar at 298 K and stored at 277 K. Broth media was prepared by mixing the following ingredients into distilled H 2 O (6.0 l): glucose (60.0 g), glycerol (60.0 ml), bacteriological peptone (30.0 g), yeast extract (30.0 g), KH 2 PO 4 (30.0 g), and NaCl (30.0 g).
Fementation of medroxyprogesterone acetate:
The fungal media were transferred into 60 conical flasks (100 ml each) and autoclaved at 394 K. Seed flasks were prepared from three-day old slants of Cunninghamella blakesleeana (ATCC 9244) and fermentation was allowed for 4 days on a rotary shaker at 299 K. The remaining flasks were inoculated from the seed flasks. After sufficient growth of culture, medroxyprogesterone acetate (0.9 g) was dissolved in acetone (60 ml) and transferred into each flask (15 mg ml -1 ) and kept for 10 days. The culture media were filtered and extracted with dichloromethane. The extract was dried over anhydrous Na 2 SO 4 and evaporated under reduced pressure to get brown gummy material (1.2 g) which was subjected to fractionation on silica gel column with petroleum ethe r-ethyl acetate with increasing polarity. The fraction obtained using 45% ethyl acetate in petroleum ether was finally purified by using Reversed Phase -High Performance Liquid Chromatography (RP-HPLC) (L-80, methanol-water 80:20 as solvent, retention time 28 min) to obtain the title supplementary materials
compound which was recrystalized from methanol.
Refinement
H atoms on methyl, methylene, methine and oxygen were positioned geometrically with C-H = 0.96 Å, 0.97 Å, 0.93 Å and O-H = 0.82 Å, respectively, and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (CH 2 , CH and OH) and 1.5U eq (CH 3 ). A rotating group model was applied to the methyl groups. An absolute structure could not be established due to lack of anomalous dispersion effects. Therefore, 1684 Friedel pairs were merged.
Computing details
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT (Bruker, 2000) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: (Nardelli, 1995) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.6641 (4) 0.1828 (3) 0.17149 (9) 0.0882 (10) O2 0.3221 (3) 0.1326 (2) 0.39265 (7) 0.0619 (7) 115.9 (2) H16A-C16-H16B 108.6 C5-C6-C24 115.1 (3) O3-C17-C20 109.7 (2) C5-C6-C7 112.2 (2) O3-C17-C16 109.7 (2) C24-C6-C7 110.3 (3) C20-C17-C16 115.2 (3) C5-C6-H6A 106.2 O3-C17-C13 105.5 (2) C24-C6-H6A 106.2 C20-C17-C13 112.4 (2) C7-C6-H6A 106.2 C16-C17-C13 103.8 (2) C8-C7-C6 114.6 (2) C13-C18-H18A 109.5 C8-C7-H7A 108.6 C13-C18-H18B 109.5 C6-C7-H7A 108.6 H18A-C18-H18B 109.5 C8-C7-H7B 108.6 C13-C18-H18C 109.5 C6-C7-H7B 108.6 H18A-C18-H18C 109.5 H7A-C7-H7B 107.6 H18B-C18-H18C 109.5 C7-C8-C9 109.0 (2) C10-C19-H19A 109.5 C7-C8-C14 110.4 (2) C10-C19-H19B 109.5 C9-C8-C14 110.0 (2) H19A-C19-H19B 109.5 C7-C8-H8A 109.1 C10-C19-H19C 109.5 C9-C8-H8A 109.1 H19A-C19-H19C 109.5 C14-C8-H8A 109.1 H19B-C19-H19C 109.5 C8-C9-C11 114.4 (2) O5-C20-C21 121.4 (3)
